Background-Post-traumatic amnesia is considered to be the best single indicator of the severity of closed head injury. Usually, it has been estimated retrospectively. For practical reasons this also tends to be the most common clinical method. It has been argued that prospective assessment is more accurate and reliable, but this has never been evaluated empirically in severe head injury. Methods-Post-traumatic amnesia was initially assessed prospectively and later retrospectively by a separate observer in the same patients. Results-The correlation between the two methods was high. In addition, both measures significantly correlated with other measures of severity of brain injury and with measures of outcome.
Advances in neuroimaging techniques have not diminished the importance of behavioural measures in assessing severity and predicting outcome after closed head injury. Since 1932, when Russell proposed that the sum of the comatose and confusional periods would be the most useful predictor of outcome,' many studies have shown that the duration of posttraumatic amnesia still provides the "best yardstick we have",2 better, for example, than the depth or duration of coma or changes on acute MRI. 3- In most studies the duration of post-traumatic amnesia is obtained retrospectively at interview. There is, however, no standardised procedure for measuring it retrospectively. This lack of consistency in clinical definition and practice makes it difficult to evaluate and compare studies and may contribute to discrepancies in studies relating post-traumatic amnesia to outcome. 8 The time between loss of consciousness and return of continuous memory for day to day events defines the duration of post-traumatic amnesia.910 In practice, the point at which continuous memory returns is often difficult to specify objectively and unequivocally and the reliability of retrospective assessment of post-traumatic amnesia remains unknown. There may be significant variation in estimates obtained on different occasions, or by different interviewers. The clinician relies on the patient's own judgement and the relatives' memory for events; the second often being associated with great stress, which could render such memories unreliable. In the patient, confabulations can occur after traumatic brain injury, or the patient may attempt to reconstruct events, partly from accounts related by others rather than from their own recall of events. Assessment is further complicated by the presence of islands of intact memory in an otherwise amnesic period. These can be mistaken for the end of post-traumatic amnesia. 910 Many of these difficulties might be avoided by prospective measurement of post-traumatic amnesia. Some measures have been developed, such as the Galveston orientation and amnesia test (GOAT)," the Westmead posttraumatic amnesia scale,4 and the Julia Farr Centre post-traumatic amnesia scale.8 Some authors claim that prospective measures of the duration of post-traumatic amnesia are likely to be more accurate and more reliable in estimating the severity of brain damage and thus in relating post-traumatic amnesia to outcome. 8 However, there is no convincing evidence to support this view because prospective and retrospective methods have never been compared systematically in the same investigation. One study showed a significant correlation between results obtained from a precursor of the Westmead post-traumatic amnesia scale and as separately estimated by neurosurgeons on the ward using a qualitative method (interview); both were estimated near to the time of injury.12 Gronwall and Wrightson"3 prospectively assessed post-traumatic amnesia in very minor head injury (80% of the 67 patients had post-traumatic amnesia for less than one hour). They included a retrospective assessment between one week and three months after injury to determine the consistency of the patient's response, rather than to look at the validity of a retrospective technique itself. The assessor was not blind to the original assessments. They did not find statistical differences in duration of post-traumatic amnesia between prospective and retrospective measures. Correlations are not reported. As post-traumatic amnesia is difficult to assess when injury is so mild, the relevance of this work to patients with severe head injury is not clear. In the present study we compared the duration of post-traumatic amnesia assessed prospectively using the GOAT and retrospectively at interview between 3-5 and six years after injury.
Methods
Consecutive patients who sustained a severe closed head injury and who were admitted to one of two university hospitals or four district general hospitals in north London, were initially entered in the study between March 1988 and November 1990. They are described in detail elsewhere'4 and had either been in a coma for more than six hours or had a posttraumatic amnesia of 48 hours or more. If in the previous year patients had received hospital treatment for drug or alcohol misuse, psychiatric disturbance, or an organic disorder of the CNS, they were excluded. On recruitment, severity of injury was rated using the admission Glasgow coma scale score,'5 number of days in coma, and the duration of posttraumatic amnesia as measured by the GOAT (appendix 1). The GOAT was given when the patient was able to cooperate and was repeated daily until the score increased to 75/100 or more for three successive days." Duration of post-traumatic amnesia was defined as the interval between injury and obtaining a "normal" score on the GOAT.
Patients were followed up between March and May 1994, some 3-5 to six years after injury, when the duration of post-traumatic amnesia was determined retrospectively by telephone interview with the patient. The duration of post-traumatic amnesia was taken to be the interval between injury and the patient regaining continuous memory for day to day events. The interview was structured by using notes in hospital records and dates of special events to establish landmarks in the acute stage after the head injury (appendix 2). The interviewer (ELMMJ) was a medical student without previous clinical experience of patients with head injury and who was trained and supervised by the authors in the retrospective assessment of post-traumatic amnesia for the purpose of the study. The GOAT data were kept in research files, separate from hospital records, and were not available to the interviewer until after the retrospective data had been collected. The interviewer was thus blind to the prospective estimate of duration of post-traumatic amnesia until after the interviews.
Data from the same patients were then used to compare the durations of post-traumatic amnesia as estimated prospectively using the GOAT and retrospectively by telephone interview. Further comparisons were also made after classifications of post-traumatic amnesia into "severity" categories: (a) the three banded classification is perhaps the most widely used and was first described by Russell,' and later extended by Jennett and Teasdale'5; (b) the Table 1 Classifications ofseverity of closed head injury into bands using duration ofposttraumatic anaemia dichotomy proposed by Van Zomeren and Van Den Burg'6 who found that outcome is poorer when post-traumatic amnesia is greater than 13 days; (c) an unvalidated five band classification using the principles underpinning (a) and (b), but further subdividing posttraumatic amnesia durations of more than four weeks on the basis of the clinical finding that patients who have a post-traumatic amnesia of one to three months may achieve supported but not independent employment, after a post-traumatic amnesia of three to six months they may achieve independence in the community, and with post-traumatic amnesia greater than six months, independence in the community is unusual (table 1) .
A questionaire relating to psychosocial outcome was devised partly from those of another study, using questions found to be sensitive to outcome'4 (available from the authors on request). The questionaire was given retrospectively as a part of the telephone interview of patients and relatives.
Results
Of the 126 patients recruited into the original study, 108 had been followed up for at least six months. '4 In the present study 79 of these were traceable (73%). In 12 of the 79 the interviewer was unable to define posttraumatic amnesia exactly, and their results are only included in analyses in which posttraumatic amnesia is classified into "bands" (table 1) . In one other case post-traumatic amnesia had not ended by the end of the original study.
Of these 79 patients, 54 were men and 25 were women. Their mean age at the time of injury was 29-2 (SD 13 1); range 16-58 years. The duration of coma ranged from 0 (that is, 6 to 23 hours) to 72 (mean (SD 11-8)) days. On admission 50 0% of the subjects had a low score on the Glasgow coma scale (3-5), 27-6% scored 6-8, and 22-4% scored 9-15. The duration of post-traumatic amnesia measured prospectively by GOAT ranged from 2 to 185, mean 34-3 (SD 41-7) days, median 20 days. The duration of post-traumatic amnesia estimated retrospectively ranged from less than 24 hours to 244, mean 38-9 (SD 50 8), median 15 days.
Comparisons were made between the patients who were traceable at the current follow up and the remainder to check for any bias. Common data were found for 76 of the traceable patients and 37 of the remainder from the overall sample of 126. Differences were not statistically significant between these two groups for age, sex, days loss of consciousness, Glasgow coma scale score, or the prospective measure of duration of post-traumatic amnesia (P > 0 05). This suggests that the "untraceable" patients did not represent any discrete subgroup of the overall sample in terms of demography or severity of head injury. relations were greater with days loss of consciousness in all cases. In nine out of the 66 patients in whom exact st-traumatic amnesia in values for post-traumatic amnesia were -ases with shorter durations obtained, prospective and retrospective estiimnesia.
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Duration of post-traumatic amnesia might have been overestimated in patients with very severe and persisting memory impairment, leading to potential mismatches between prospective and retrospective estimates. Wilson et al'8 were able to distinguish amnesic patients, patients with a severe memory impairment, and patients in post-traumatic amnesia from controls using neuropsychological tests. In this study, no differences were found between the nine patients who fell in different bands of severity of post-traumatic amnesia and the remaining patients, on scores for delayed recall of prose passages (df 62, t = 0 43, P = 0 68) or delayed recall of the Rey figure (df 62, t = 0 9, P = 0 36) obtained six months after injury. When considering the entire sample, 10 patients with very severe impairment of new learning were found when assessed six months after injury. This impairment was defined as zero delayed recall of prose passages or of the Rey figure.'9 None of these patients showed any clinically significant mismatch between prospective and retrospective assessments of post-traumatic amnesia. In two patients post-traumatic amnesia was greater than three months using both methods; four patients were not traceable for retrospective assessment, and in four patients an exact assessment of duration of post-traumatic amnesia retrospectively was not possible. In these last four patients all were in extremely severe bands whether prospective or retrospective methods were used. '5 Relations between post-traumatic amnesia and outcome have been explored in many studies. In this study, retrospective and prospective measures of post-traumatic amnesia were compared against information about the patients' emotional problems, return to work, ability to cope with work, change in dependency as regards accommodation and care attendance requirements obtained from patients and their relatives, and subjective perception of stress reported by relatives (table 4) . These outcome data were obtained at the time of the retrospective assessment. Duration of Table 4 Spearman correlations between indices of outcome at the time of the retrospective assessment and measures ofseverity of injury (no ofpatients). Duration ofpost-traumatic amnesia was banded according to the classification ofJennett and Teasdale '5 Prospective '6 there were six of 16 and using the five banded classification eight of 16. Correlations were statistically significant for three questions (months working since accident, hours of care attendance, and emotional problems in the patient) for both estimates of post-traumatic amnesia and all three methods of banding. There seemed to be little difference in the size of significant correlations between banding methods (range 0.20-0-44).
Discussion
This study examined the relations between prospective and retrospective methods of assessing post-traumatic amnesia. The findings do not support the assumption in earlier studies that assessment of duration of posttraumatic amnesia by prospective means is more accurate. The high correlation between post-traumatic amnesia assessed prospectively by GOAT and estimated retrospectively by an independent observer in this study, gives validity to retrospective interview as an accurate method of estimating duration of post-traumatic amnesia. In addition, in this study, the range of post-traumatic amnesia was truncated as it was always greater than one day;-this means that the correlation between retrospective and prospective assessments is likely to be lower than if the entire range of post-traumatic amnesia was studied. 20 The overall correlation of 0-87 is respectable if compared with the reliability quotients of widely used neuropsychological tests such as the Wechsler memory scale-revised general memory (08 1)21 or measures of activities of everday living such as the Barthel test (0-93).22
Note that we do not advocate the use of inexperienced staff as assessors of post-traumatic amnesia for clinical purposes. Given assessment by an experienced clinician, more accurate estimations of post-traumatic amnesia would be anticipated. However, for the purposes of this research study a very inexperienced interviewer was used. This adds to the robustness of the findings and lends further weight to the use of a retrospective method.
The highly significant correlations between other measures of severity of injury (Glasgow coma scale score and days loss of consciousness) and both methods of assessing duration of post-traumatic amnesia further add to the validity of the retrospective method. The scattergrams show that large differences between retrospective and prospective estimates can occur when post-traumatic amnesia is very long (fig 1) . In such patients it may not be as clinically important to know the exact duration of post-traumatic amnesia because the very long duration necessarily classifies the head injury as extremely severe. An exact retrospective estimate of posttraumatic amnesia was not possible in 12 of the 79 patients, but in 10 of these 12, it was possible to judge whether it lasted for days, weeks, or months. In this way they could be put in one of the severity bands. Six of these 12 patients had a post-traumatic amnesia of more than 72 days as measured by the GOAT. When post-traumatic amnesia is as long, it is usually impractical to assess its duration daily by the GOAT, and here prospective values could be relatively inaccurate.
It is important and encouraging that both measures of post-traumatic amnesia were significantly associated with indices of outcome such as work, dependency, and emotional difficulties. The fact that there was little difference between prospective/retrospective indices and these everyday measures of outcome again support the validity of retrospective estimation.
It is also evident that both measures of posttraumatic amnesia were superior to other measures of severity of head injury in terms of association with psychosocial outcome. This reinforces the view that post-traumatic amnesia is currently the "gold standard" with respect to prediction of outcome after traumatic head injury. The correlations between outcome measures and post-traumatic amnesia are nevertheless fairly low, even though they are statistically significant. In part, this is to be expected because of the difficulty in measuring outcome in terms of psychosocial issues. In addition, variability will arise because of prognostic factors which are not directly related to post-traumatic amnesia but which affect outcome; examples of these are preinjury neurological or psychiatric history, alcohol abuse, and, after injury, carer support and provision of neurorehabilitation."
For the clinician, this study validates estimation of the duration of post-traumatic amnesia retrospectively at interview. This is a more practical method than using a daily test contemporaneously. For research purposes, the study shows that retrospective assessment of post-traumatic amnesia can be as useful as the GOAT because both methods can be used by an independent investigator. More than 600 plants and 1000 drugs were described in this pharmacopea, which remained the standard medical text until the 17th century. His notes on the plants include their habitat, methods of preparation, and medicinal use of the drugs they contained. Many of the common and scientific plant names in use today originate from Dioscorides. The yam family Dioscoreaceae is named after him. Preparations from the boiled root of the wild yam Dioscorea villosa were taken by Indian women to relieve the pains of childbirth and were recommended as a diuretic, emetic, expectorant, and remedy for colic and muscle spasms. Southern black people esteemed it especially as a treatment for rheumatism. Steroid-like substances have been found in Dioscorea villosa and related species. Various Dioscorea species were an important source of diosgenin used in the manufacture of birth control pills and certain other steroid drugs. The steroid-like properties of wild yam may account for its effectiveness in treating rheumatism and similar inflammatory diseases.
Dioscorides was probably the first to use willow to reduce fever and pain-the bark and leaves are rich in salicin, a glucoside closely related to acetylsalicylic acid. He prescribed mandragora wine as an anaesthetic agent and a remedy for insomnia and pain. 
